Abstract. This paper illustrates the basic characteristics of the fluid flow inside the piston engine, the condition of clear piston engine full flow field research premise, puts forward a available for study of the turbulent flow field model, and based on this model, this paper expounds the basic methods of the whole flow field simulation.
circulation in the cylinder deformation produced by both. Near the top dead center, flow may be complicated by fluid jet. In a direct injection engine, the overall circulation may be increased or reduced because of fuel injection, specific see the position and direction of the nozzle, and small scale turbulent flow formed by injection process.
The ignition and combustion greatly depends on the flow structure, especially in layered filling volume of the piston engine. In this phase -particularly important is the small scale structure of turbulence, it influence the spread of flames. A dramatic increase in the temperature of combustion caused a sudden increase of fluid viscosity, therefore, in order to make the gas FenZi mixing, shall be appropriately increased turbulence decay rate, increasing the scale of the movement. In precombustion chamber type diesel engine, the reaction gases from precombustion chamber flow will change of turbulence structure in primary combustion chamber, and then in the main chamber combustion could lead to a reversal to the precombustion chamber.
During the period of expansion stroke, flow and subject to change due to deformation and continue to burn again, in the cylinder wall to form a boundary layer. Before the remnants of the process of the large scale circulation, affirmation will exist during this period. The overall properties may vary greatly depending on engine design, even in a given engine cycle also produces the process of change.
Fluid in the process of exhaust must be from the cylinder wall, it will form a large at the center of the vortex. During the period of combustion from quenching layer is formed on the surface, some areas in the exhaust process is expelled. These factors determine the fluid distribution, both inside and outside the cylinder at the end of the exhaust process.
In a word, the flow piston engine is composed of turbulent shear layer, boundary layer and recirculation region of complex system, this system is extremely unstable, there may be a lot of circulating, raise the temperature of burning make the fluid transport properties has great changes. Whether it is a large scale or small scale turbulent motion, is an important factor in the whole process adjustment. Accurate and detailed simulation of the flow of it is very important to study the combustion process.
The Whole Flow Field in the Piston Engine Simulation Method. The flow field in the piston engine simulation methods have partition simulation, the whole flow field simulation and large eddy simulation. In the whole flow field simulation, the description with partial differential equation has been average amount, and everywhere in the flow in the same equation. In the unsteady incompressible flow, using the time average. Variables including velocity field, at least average turbulence may also include a variety of parameters, such as turbulent kinetic energy and turbulent stress tensor. For compressible flow and other thermal state variables must also be calculated. For the periodic flow piston engine, average time must plug in, to ensure that the average.
In the whole flow field simulation of turbulent flow quantity of each average need each model. These models must reflect all characteristics of turbulent motion scale. Rho flow control equation of statistical nature from dominating density, velocity, the unit mass of internal energy e UI and the concentration of unit mass of ya basic equation is derived. These equations are written in the briefly way to:
Type D/Dt is quality convection operator. Thermal energy Q comprises a viscous term and caused by chemical reaction source term. Regardless of Q or material source Sa will depend on the chemical reaction rate equation, the latter must be known to solve the problem. Thermodynamic state equation is needed. In addition, the structure of diffusion flux equation must be specified.
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Studies have shown that in addition to the diffusion of heat conduction, the spread of various substances may also constitute a part of the spread of the internal energy flow qj.
In the whole flow field simulation, according to the equation (1) the average equation variable. The development of the most turbulent model is conducted using the time average.
The analysis of flow in engine cylinder, need to consider compressibility. One way to from beginning to end using simple average. Another is the quality of the weighted average, namely FuLei average, it makes the compressible flow equations of average looks completely same as the average equation of incompressible flow. Such, FuLei average equation without a new model must add additional items. So that it is successful for incompressible flow model can be extended to directly method FuLei compressible flow equations. Of course this promotion is pure mathematics; To confirm the promotion from the physical need through experimental verification.
Composite phase -FuLei average is the basis of analyzing the engine flow, so a little more detail here. We will use curly braces said that the average process:
t is the loop cycle. We also represented as {ρ}= ρ  . Then theρ is decomposed into ρ ρ ρ′ = +  . With pointed bracket said the quality of the weighted average process, with the top quality of the weighted average, short stroke said that
We put all flow variables are decomposed into (besides density and pressure). Average of equation (1), available:
Type in the following equation, we can obtain
Equation (5) 
p is a quality of the turbulent flow rate:
In the actual experiment, all equation model with a dissipative e model equation is used as the second turbulent flow equation. Due to the energy dissipation rate is not controlled by the viscosity,
and the supply of large eddy simulation of the control of the rate of dissipation of energy for small scale, which itself can also can adjust the size to deal with this. So, if it is a large eddy simulation turbulence length scale, dissipation on k and should be fixed scale: (5) and (7) in the turbulent stress a quasi Newton method was used to simulate: 2 2 2 3 3
In the type ij s is a i u strain rate In all kinds of conveying turbulent diffusion term in the equation, turbulent diffusion coefficient is used to simulate the diffusion fluxes of phi, use the simulation:
.
Finally, the model with a e transport equation. E the accuracy of the equation can be used to properly handle navier Emmanuel -stokes equations are derived, which is to establish e equation is useful guide. All e equation model have this form:
With other type of diffusion flux Hi diffusion with the same method to simulate. The above equation model has been successfully used in free and shear layer under the constraint of a wall. Application of the above changes, this kind of model even in the near wall region can also be a good simulation. However, if you want to put the calculation has been to the wall, then in the vicinity of a wall to use very thin computing grid, so the usual procedure is to send wall near the fitting a hypothetical "general" wall layers form. But in the engine, the wall boundary layer have no time to slack to local equilibrium, so the surface treatment is a potential source of error.
Summary
Through the above analysis, from the study of flow model can predict the flow model of the structure of the flow of the burning point so far, should be able to give the simple used in the turbulent combustion model parameter values. In a stratified charge quantity system, a good flow model should be able to predict filling quantity distribution of ignition time. If can construct a model to deal with the combustion process, then, should be at least can predict the pressure changes over time course and the estimated cycle flow pattern. If the model can properly deal with quenching layer and the circulation flow, is also likely to predict pollutant discharge time process. In the type of experimental research model is the most useful, is only one factor change and all other experiments. Other basic experiment including the unsteady compressible boundary layer, compressible flow china-africa steady flow field of the experiment, and only from data is complete turbulent flow field including combustion and expansion of the experiment. Is worth questioning, model validation should depend on the actual engine experiment, record, cylinder pressure and exhaust gas flow field changes over time. During the experiment should be based on the parameters of the system changes, forecast analysis model with the trends and laws of design parameters.
